Oncogenic Ras sensitizes normal human cells to tumor necrosis factor-alpha-related apoptosis-inducing ligand-induced apoptosis.
Tumor necrosis factor-alpha-related apoptosis-inducing ligand (TRAIL) is a cytotoxic cytokine that induces apoptosis in tumor cells but rarely kills normal ones. To determine how normal human cells acquire TRAIL-sensitive phenotype during the process of malignant transformation, we used an experimental system that allows for controlled conversion of human cells from normal to cancerous by introduction of several genes. Human embryonic kidney cells and foreskin fibroblasts were first immortalized by combination of the early region of simian virus 40 and telomerase and then were transformed with oncogenic Ras. Both normal and immortalized cells were resistant to TRAIL-induced apoptosis, whereas Ras-transformed cells were susceptible. Ras transformation enhanced TRAIL-induced activation of caspase 8 by increasing its recruitment to TRAIL receptors. The proapoptotic effects of Ras could be reversed by mutations in its effector loop or by inhibitors of either farnesyl transferase or mitogen-activated protein kinase kinase. The expression of constitutively activated mitogen-activated protein kinase kinase 1 enhanced caspase 8 recruitment and sensitized immortalized human embryonic kidney cells to TRAIL-induced death. These results indicate that in normal human cells the TRAIL-induced apoptotic signal is blocked at the level of caspase 8 recruitment and that this block can be eliminated by Ras transformation, involving activation of the mitogen-activated protein kinase pathway.